Subtilase cytotoxin activates MAP kinases through PERK and IRE1 branches of the unfolded protein response.
Recent reports suggested involvement of mitogen-activated protein (MAP) kinases in the pathogenesis of Shiga toxin-induced hemolytic uremic syndrome (HUS). In the present study, we investigated a role for subtilase cytotoxin (SubAB), a possible trigger for HUS, in the regulation of MAP kinases. Treatment of cells with SubAB caused phosphorylation of c-Jun NH(2)-terminal kinase, extracellular signal-regulated kinase (ERK), and p38 MAP kinase. It was associated with activation of activator protein 1 (AP-1) and induction of AP-1-dependent transcription. SubAB induced the unfolded protein response (UPR) and consequently caused MAP kinase activation. SubAB led to induction of three major branches of the UPR, and the protein kinase-like endoplasmic reticulum kinase and inositol-requiring ER-to-nucleus signal kinase 1 pathways were responsible for the activation of MAP kinases. These results elucidated the potential of SubAB to trigger MAP kinase pathways via the UPR, which may contribute to the pathogenesis of Shiga toxin-induced HUS.